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The Relationships Between Instructional Clarity, Classroom Management
and Mathematics Achievement: Mediator Role of Attitudes Towards
Mathematics
Saadet Aylin Yagan
College of Education
Tokat Gaziosmanpasa University, Turkey

Abstract
The purpose of this study is to investigate the relationships between teachers' classroom
management and instructional clarity skills, and students' mathematics achievement as well as
the mediator role of students' attitudes towards mathematics in these relationships. The sample
consisted of 3536 fourth grade and 3678 eighth grade students who participated in TIMSS 2019
from Turkey. Based on theory, a saturated model was created, and it was focused on estimates
and R squares. According to the results, for both fourth and eighth grades, all paths were
statistically significant. That means direct effects of attitude, instructional clarity, and classroom
management, along with indirect effects of instructional clarity and classroom management on
math achievement are statistically significant at .01 significance level. Attitude partially and
significantly mediates instructional clarity and classroom management. As teachers’ instructional
clarity and classroom management skills and students' attitudes towards mathematics increase,
mathematics achievement also increases. For fourth grades, the model explains 27% of the
variance in attitude (R square = .271), and 9% of the variance in mathematics achievement (R
square = .094). For eighth grades, the model explains 20% of the variance in attitude (R square =
.202), and approximately 8% of the variance in mathematics achievement (R square = .078).
Keywords: attitudes towards math, classroom management, instructional clarity, mathematics
achievement, TIMSS 2019
Recommended Citation: Yagan, S. A. (2021). The relationships between instructional clarity,
classroom management and mathematics achievement: Mediator role of attitudes towards
mathematics. In W. B. James, C. Cobanoglu, & M. Cavusoglu (Eds.), Advances in global
education and research (Vol. 4, pp. 1–11). USF M3 Publishing.
https://www.doi.org/10.5038/9781955833042
Introduction
Learning and teaching activities will only be effective if there is good communication between
student and teacher (Orhan-Goksun & Askim-Kurt, 2017). Teachers are primarily responsible for
the organization, planning, implementation, and evaluation of educational activities in
accordance with the aims of education. They are expected to have pedagogical and field
knowledge, to be able to organize the learning environment considering students’ needs, to use
contemporary teaching methods, and to create supportive and well-disciplined classrooms.
Teachers' level of having those skills affects the learning climate as well as motivations,
attitudes, and academic achievements of students (Bozan & Ekinci, 2020; Gurultu, Aslan & Alcı,
2018; Sezer, 2018). For this reason, it is thought that revealing the relationships between
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teaching and classroom management skills of teachers, and attitudes towards lessons and
academic achievements of students will be important in providing a more quality learning
environment and increasing academic success.
Literature Review
Teaching or instructional skills are the competencies of teachers to organize the teachinglearning environment and to carry out the teaching process taking into consideration the needs
and characteristics of their students (Incik-Yalcın, 2020). A teacher competent in teaching should
have the skills to use teaching materials appropriately and to be aware of individual differences.
They should know how learning occurs, how students acquire knowledge and skills, and which
approaches, methods and techniques should be used to achieve effective learning. In addition,
teachers should include students in the learning process effectively and use repetition and
feedback to ensure understanding (Turkish Republic Ministry of National Education, 2017).
Studies conducted at various educational levels in the literature indicate that there is a
relationship between instructional skills and academic achievement. Bakar (2018) investigated
the relationship between teachers' professionalism which includes teachers' pedagogical,
professional, social, and personal competence, and students' academic achievements in a study
conducted with vocational school students. As a result, a significant relationship was found
between the two variables. Gess-Newsome, Taylor, Carlson, Gardner, Wilson, and Stuhlsatz
(2017) conducted a study at the high school level and examined the relationship between teacher
skills, teacher practice, and students’ academic achievements. They have found a significant
relationship between academic content knowledge which is a part of teacher skills and academic
achievement. Kim and Seo (2018) examined the relationship between teacher efficacy and
students' academic achievements with a meta-analysis study. In the study, the overall effect size
between the two variables was found to be small but statistically significant. In the same study, it
was found that the relationship between teacher efficacy and academic achievement did not
differ in terms of teachers' classroom management skills. Muntaner-Mas, Vidal-Conti, Sesé, and
Palou (2017) found a significant relationship between scholars' teaching skills and university
students' academic achievement. These results show that there is a positive relationship between
the teaching skills of the teachers and the academic achievements of the students. Teachers'
teaching skills also interact with pedagogy and technology knowledge, communication skills,
and classroom management skills (Orhan-Goksun, 2016).
Classroom management, the second variable of this study, can be defined as creating a positive
classroom climate, and managing student behaviors and instruction in order to provide a more
effective teaching-learning environment (Emmer & Stough, 2001). According to Evertson and
Weinstein (2006) "classroom management has two distinct purposes: It not only seeks to
establish and sustain an orderly environment so students can engage in meaningful academic
learning, it also aims to enhance students' social and moral growth" (p 4). Students' undesirable
behaviors such as making noise in the classroom, obstructing teaching activities, disturbing their
friends, and threatening security will negatively affect learning environment (Goker & Dogan,
2016). There is a significant relationship between students' level of exhibiting such undesirable
behaviors and effective classroom management skills of teachers (Kayikci, 2009). Teachers'
classroom management skills determine their ways of handling undesirable behaviors and
structuring instruction by affecting their communication with students (Alberto & Troutman,
2003). Ustun, Bozkurt, Bayar, & Sungurtekin (2017), as a result of their interviews with primary
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school teachers, concluded that teachers' classroom management skills are shaped by students'
attitudes towards lesson and academic achievements. Nisar, Khan, and Khan (2019) emphasized
in their high school level study that there is a strong and positive relationship between teachers'
classroom management skills and student achievement.
Another variable of this research is the attitudes towards lessons. Attitude can be defined as "the
individual's respond tendency to any situation, event or object" (Temizkan, 2008, p. 462).
Students’ reactions to lessons or feelings about lessons are among the most important variables
in teaching (Bloom, 2012). In literature, the studies about attitudes generally focus on the effects
of modern teaching methods and techniques on student attitudes (see Gurer & Aslan, 2017; Oc,
2019; Sirakaya & Sirakaya, 2018; Sahin & Akbaba, 2018; Tasyürek, 2017; Yazicioglu & CavusGungoren, 2019). However, it is thought that students’ attitudes will be affected not only by
methods and techniques but also by teaching and classroom management skills of teachers. As a
matter of fact, Blazar & Kraft (2016) and Blazar (2018) concluded that a positive classroom
climate created by teachers, teachers’ sensitivity to students, and their instructional clarity skills
are significantly associated with students’ attitudes. In literature, it has also been investigated the
relationship between attitude and academic achievement (see Etlioglu & Tekin, 2020; Genc &
Kaya, 2011; Kazazoglu, 2013). According to those studies’ results, there is a relationship
between the two variables.
Based on the literature, a theoretical model (Figure 1) was created and tested in this study, which
predict there are positive relationships between teaching and classroom management skills of
teachers and academic achievement of students. Also, it is assumed that attitude towards lesson
have mediator roles in these relationships. Since one of the most important purposes of
educational activities is to enhance students' achievements, it is thought to be important to
investigate the variables that affect student achievement. The model established in this study was
tested on Trends in International Mathematics and Science Study (TIMSS) 2019 research results.
TIMSS is an international research conducted by the International Education Achievement
Assessment Organization (IEA) every four years since 1995. TIMSS aims to evaluate the
achievements of fourth and eighth grade students in mathematics and science and to make
comparisons between countries. In TIMSS research, besides math and science achievement
scores, data of different variables which are thought to have an impact on success such as student
background, teacher background, home background are also collected. In this research, TIMSS
2019 Turkey mathematics data and the scales of instructional clarity, classroom management and
attitudes towards math were used. The hypotheses of this research are below. The same
hypotheses were tested for fourth and eighth grades.
1) There is a positive relationship between instructional clarity and classroom management
2) There is a positive relationship between instructional clarity and attitudes towards mathematics
3) There is a positive relationship between instructional clarity and mathematics achievement.
4) There is a positive relationship between classroom management and attitudes towards mathematics
5) There is a positive relationship between classroom management and mathematics achievement
6) Attitude towards mathematics has a mediator role between instructional clarity and mathematics
achievement.
7) Attitude towards mathematics has a mediator role between classroom management and
mathematics achievement.
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Methods
In the methodology section, the sample of the research was introduced, the characteristics of data
collection tools (three scales and an achievement test) were explained, data sources, data analysis
techniques and the path model tested were described.
Sample
In this study, TIMSS 2019 Turkey fourth and eighth grade mathematics data were used. 4028
students in fourth grade and 4077 students in eighth grade from Turkey participated in TIMMS
2019, but for this study, the data of 3536 students in fourth grade and 3678 students in eighth
grade were used. The reason of that some of the students did not answer all or part of the
instructional clarity, classroom management, and attitudes towards math scales. In TIMSS 2019,
which has a scale average of 500, the fourth grade Turkey average was 523 and the eighth grade
Turkey average was 496. Turkey ranks 23rd among 58 countries at fourth grade level and 20th
among 39 countries at eighth grade level. Average scores of female and male students are 521
and 525 in fourth grades, and 501 and 490 in eighth grades respectively.
Data Collection Tools
The scales of instructional clarity, classroom management, and attitudes towards math have been
in Student Questionnaire and were obtained from IEA website. Mathematics achievement data
set were also downloaded from the same website. Details about the scales and the mathematics
achievement test are below.
Instructional Clarity Scale (IC)
In this scale, instructional clarity skills of teachers are measured according to student
perceptions. The scale has six items at fourth grade level and seven items at eighth grade level. It
has a 4-point Likert-type scale ranging from 1 (agree a lot) to 4 (disagree a lot). The scale
includes items such as "My teacher is easy to understand", "My teacher is good at explaining
mathematics". At eighth-grade level, the item "My teacher links new lessons to what I already
know" is additionally included. There is no reverse-coded item in the scale. The low score
obtained from the scale indicates a high level of instructional clarity perception. The Cronbach
alpha internal consistency coefficients of the scale were calculated as .70 for fourth grades and
.85 for eighth grades.
Classroom Management Scale (CM)
In this scale, teachers' classroom management skills are measured according to student
perceptions. The scale has six items and a 4-point Likert-type scale ranging from 1 (every or
almost every lesson) to 4 (never). Sample items of the scale are "My teacher has to wait a long
time for students to quiet down", "Students interrupt the teacher". There is no reverse coded item.
The high score obtained from the scale indicates a high level of classroom management
perception. Cronbach alpha internal consistency coefficients of the scale were calculated as .83
for fourth grades and .87 for eighth grades.
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Attitudes Towards Math Scale (ATM)
This scale aims to measure students' attitudes towards mathematics lesson. It has nine items and
a 4-point Likert-type scale ranging from 1 (agree a lot) to 4 (disagree a lot). The scale includes
items such as "I like mathematics", "Mathematics is boring". Two items in the scale were
reverse-coded because they indicated negative expressions. Low scores on the scale show a high
level of positive attitude. Cronbach alpha internal consistency coefficients of the scale were
calculated as .89 for fourth grades and .92 for eighth grades.
Mathematics Achievement Test (MA):
Mathematics achievement scores in TIMSS 2019 cover three learning areas (numbers,
measurement and geometry, and data) for fourth grades and four learning areas (numbers,
algebra, geometry, and data and probability) for eighth grades. For both fourth and eighth grades,
the questions were prepared in accordance with the cognitive domains of knowing, applying, and
reasoning. Item Response Theory was used to calculate mathematics achievement scores and
five different plausible scores were calculated for each student in order to how contextual
information is related to achievement (Davier, 2020; Mullis, Martin, Goh, & Cotter, 2016). A
low score in the attitude towards math and instructional clarity scales indicates positive
perception; on the contrary, a high score in the classroom management scale indicates positive
perception. While interpreting the results of the study, this situation was considered.
Procedure
In this research, first, SPSS file was created by merging Turkey data with the help of IDB
Analyzer accessed from the IEA website. Then, the missing data were removed using the listwise
delete method. Cronbach alpha internal consistency coefficients for the three scales were
calculated. The average scores of the scales and the average scores of the five plausible values of
math achievement were calculated. The theoretical path analysis model in Figure 1 was created
by using the AMOS 22.0. Since the model is saturated, meaning that df = 0, Chi square = 0, the
model fit indices have not been reported and it has been focused on estimates, R squares and
mediation effects. The same model has been tested separately for fourth and eighth grades.
Before the path analysis results, correlations between variables and descriptive statistics were
presented.
Figure 1. Theoretical Path Analysis Model
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Findings
Correlations and Descriptive Data
Pearson correlation coefficients, means and standard deviations, and squared multiple
correlations regarding the variables are in Table 1.
Table 1. Correlations, Descriptive Statistics and Squared Multiple Correlations
1
1
-.153**
.506**
-.278**

2

3

4

1
-.198**
.158**

1
-.204**

1

Variables
1.Instructional clarity
2.Classroom management
3.Attitudes towards math
4.Math achievement
**p<.01

1
1
-.161**
.447**
-.208**

2

3

4

1
-123**
.091**

1
-.254**

1

8.grades

4.grades

Variables
1.Instructional clarity
2.Classroom management
3.Attitudes towards math
4.Math achievement

Mean
1.37
2.60
1.49
528

SD
.47
.83
.63
93.90

Mean
1.46
2.75
2.08
496

SD
.57
.82
.82
104.43

R2
.271
.094

.202
.078

As can be seen in Table 1, all of the bivariate correlations between the four variables are
statistically significant at .01 level. For fourth grades, the highest correlation is between
instructional clarity and attitudes towards math. There is a positive and moderate correlation
between those two variables (r = .506). Correlations between other variables are low (r = -.153; r
= .158; r = -.198; r = -.204; r = -.278). Relationships between all variables in the model are
positive. As instructional clarity, classroom management and attitude towards math increase,
mathematics achievement also increases.
There is a similar pattern at eighth grade level. The highest correlation at this grade is also
between instructional clarity and attitude towards math. There is a positive and moderate
correlation between the two variables (r = .447). Correlations between other variables are low (r
= -.153; r = .158; r = -.198; r = -.204; r = -.278). The relationships between all variables are
positive. As instructional clarity, classroom management and attitude towards math increase,
mathematics achievement also increases.
Instructional clarity, classroom management, and attitudes towards math scale means for fourth
grade are at moderate level (M = 1.37, SD = .47; M = 2.60, SD = .83; M = 1.49, SD = .63). The
mathematics achievement score of fourth grade sample of this study was calculated as 528 (SD =
93.9). Similarly for eighth grades, instructional clarity, classroom management, and attitudes
towards math scale means are at moderate level (M = 1.46, SD = .57; M = 2.75, SD = .82; M =
2.08, SD = .82). Mathematics achievement score of eighth grade sample of this study was
calculated as 496 (SD = 104.4).
The model for the fourth grades has explained 27% (R square =, 271) of the variance in attitudes
towards math and 9% (R square =, 094) of the variance in mathematics achievement. For the
eighth grades, the model has explained 20% (R square =, 202) of the variance in attitudes
towards math and about 8% of the variance in mathematics achievement (R square =, 078).
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The model in Figure 1 has been tested with the maximum likelihood method, and standardized
direct and indirect effects were calculated. In order to test the significance of indirect effects,
bootstrapping with 2000 sample was applied (see. Shrout & Bolger, 2002). The results of the
analysis are in Table 2 and Table 3.
Table 2. Standardized Regression Coefficients

8. grades

4. grades

Variables
ATM←IC
ATM←CM
MA←CM
MA←IC
MA←ATM
Variables
ATM←IC
ATM←CM
MA←CM
MA←IC
MA←ATM
***p<.001

β
,487***
-,124***
,110***
-,227***
-,067***
β
,438***
-,053***
,049***
-,111***
-,198***

Standard Error
,019
,011
1,861
3,678
2,813
Standard Error
,022
,015
2,037
3,260
2,245

Critical Ratio
33,52
-8,51
6,72
-12,19
-3,59
Critical Ratio
29,37
-3,53
3,04
-6,24
-11,15

Table 2 shows the beta coefficients, standard errors, and critical ratios of the model. All paths in
the model at both grade levels are statistically significant. Beta coefficients indicate direct effects
in the model. At fourth grade level, instructional clarity and classroom management variables
have a significant and positive effect on attitudes towards math and mathematics achievement,
but the effect of instructional clarity is larger (β = .487, p < .001; β = -.227, p < .001; β = -.124, p
< .001; β = .110, p < .001). Likewise at eighth grade level, instructional clarity and classroom
management variables have a significant and positive effect on attitudes towards math and
mathematics achievement. The effect of instructional clarity is larger than classroom
management (β = .438, p < .001; β = -.111, p < .001; β = -.053, p < .001; β = .049, p < .001).
The mediator effects of attitudes towards math in the model was examined and results were
presented in Table 3. In order to determine the mediator effect standardized direct and
standardized indirect effects and the significance of them were tested.
Table 3. Standardized Direct and Indirect Effects

,008***

95% CI of
Indirect effects
LB
UB
.004
.014

Partial mediation

-,227***

-.033***

-.052

-.015

Partial mediation

CM→ATM→ MA

.049***

,010***

.005

.017

Partial mediation

IC→ATM→ MA

-.111***

-.087***

-.103

-071

Partial mediation

Direct
effects

Indirect
effects

CM→ATM→ MA

,110***

IC→ATM→ MA

8. grades 4. grades

Variables

Results

***p<.001

Table 3 shows that the direct effects of classroom management and instructional clarity on
mathematics achievement at both grade levels are statistically significant. Indirect effects of
those two variables over attitudes towards math are also statistically significant. Therefore,
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attitudes towards math have partial mediator roles in the relationships between instructional
clarity and mathematics achievement; and classroom management and mathematics achievement
for both fourth and eighth grades.
Conclusions
The research results have supported all hypotheses established. Positive and significant
relationships were found between the four variables in the study. Studies in the literature support
these findings. Akey (2006) concluded in her study that teacher support, teacher's academic and
behavioral competence, and a positive classroom environment increase student attitude and
achievement. Dogan and Bozok (2010), in their study comparing TIMSS 1999 and TIMSS 2007
Turkey data, found that attitude was a significant predictor of student achievement in TIMSS
2007 data. Koca (2011) stated that being satisfied with the teacher has a significant effect on the
attitudes towards mathematics and mathematics achievement of eighth grade students.
Correlations and standardized regression coefficients show that the strongest relationship is
between instructional clarity and attitudes towards math at both grade levels. On the other hand,
fourth and eighth grades differ in terms of the relationships between mathematics achievement
and other variables. Instructional clarity has the highest and attitudes towards math has the
lowest relationship between mathematics achievement at fourth grades. Conversely attitudes
towards math has the highest and classroom management has the lowest relationship with
mathematics achievement for eighth grades. As students grew, attitudes towards math became
more significant than instructional clarity. Mata, Monteiro & Peixoto (2012), in their study with
students from fifth to 12th grade, found that students' attitudes towards mathematics were
moderate, and age significantly differentiated attitudes towards mathematics. The change in
attitudes towards math with age may also has differentiated its effect on academic achievement.
In the same study, supporting of this research, significant relationships were found between
teacher support and attitude towards math, and attitudes towards math and mathematics
achievement.
In the study, it was determined that attitude towards math has a partial mediator role between
both classroom management and mathematics achievement, and instructional clarity and
mathematics achievement. According to statistics, although the mediator effect is not large, it is
significant. For this reason, while organizing teaching activities, considering the students'
attitudes towards mathematics along with instructional clarity and classroom management will
have a positive effect on increasing mathematics achievement. Supporting this result, Willis
(2010) states that teaching strategies and teaching skills of teachers and a supportive classroom
environment affect attitudes towards math; and attitudes towards math affects mathematics
achievement.
If a teacher feels inadequate in teaching math, it will affect the entire classroom climate. A
teacher who does not master the lesson enough will experience a failure to adjust the time
devoted to topics, will not have the opportunity to take care of low achievers, and will feel
nervous. All these negativities will not only affect mathematics achievement, but also affect
students' attitudes towards mathematics (Bruning, Schraw, & Ronning, 1999; Sottile, Carter &
Murphy, 2002). This research findings also support this conclusion. According to the results,
teachers should be trained in terms of how they can be more explicit and understandable while
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teaching mathematics, and classroom management skills. With the decision of the Higher
Education Council (2020) in Turkey, universities have become responsible for the organization
of teacher training curricula. In those curricula, it is recommended to focus on how to teach
mathematics and classroom management skills according to age group characteristics besides
content knowledge.
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